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ARTHROPODICIDAL NITROETHYLENES AND NITROGUANIDINES 
6 RAOKORQUND OF THE INVENTION 

W^M of the Invention 

This invention concerns nitroethylene and nitroguanidine 
compositions and a method for using the nitroethylene and 
nitroguanidine compounds of Formula I to control arthropods in 
10 agronomic and nonagronomic environments. 
fitAtenftheArt 

Insecticidal nitroethylene compounds are disclosed in EPA 302,389 
and EPA 302,833* Insecticidal alkylenediamines are disclosed in U.S. 
4,025,529 and U.S. 4,806,553. Heterocyclic alkylenediamine insecticides 
15 are disclosed in EPA 254,859. Insecticidal l.nitro-2,2*-diaminoethylenes 
are disclosed in AU 88/20510. U.K 1,483,633 discloses 2- 
(nitromethylene)-l,3-diazocycloalkanes as insecticides. 

NUMMARY OF THE INVENTION 
The invention pertains to use of compounds of Formula I, including 
20 all geometric and stereoisomers, agriculturally suitable salts thereof, and 
agricultural compositions containing them, for the control of 
planthoppers and leafhoppers. The compounds are: 

Z 

25 Rl-X-A-N^N-''' 

r2 



30 wherein: 

Z is selected from the group CHNO2 and NNO2; 

X is selected from S(0)xi; 



35 
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A 18 selected from the group Ci-G4 alkylene optionally 

Bubstitated with C1-C3 alkyl, C2-C3 alkoxycarbonyl, halogen 

andCN; 

5 R1 is selected from the group C1-C4 aU^l^ C1-C4 haloalliyl, 

C3-C6 cycloalkyl and cycloalkylalkyl; 

nis 0, lor 2; 

r2 QxiA r3 are independently selected from the group CH2CN, 
C1-C4 alkyl, CHO, C2-C4 alkjdcarbonyl, C2-C3 
10 alkoxycarbonyl C2-C4 alkozyallqrl, Cs-Cg dialkosEyalkyl^ 

C1-C3 alkozy, C1-C3 aUylsulfonyl, C3-C4 alkenyl, C3-C4 
alkjrnylf C1-C4 allEylaniino, C2-C4 diaU^lamino and benzyl 

substituted with RS; 
R^ is selected from the group C1-C4 aJkyl^ C1-C4 haloall^l, 
15 C3-C6 cjrdoaU^l and C4-Cg cydoalkylalkyl; or 

r2 and R^ can be taken together as G2-C3 alkylene or C2-C3 

alkenyl^e each optionally substituted with 1-4 C1-C2 alkyl; 

and 

rS is selected from the group halogen, CX-C2 alkyl, C1-C2 
haloalkyl, Ci^C2 alkoxy, C1-C2 tibioaUgrl, C1-C2 
halothioalli^l, C1-C2 haloalkozy, NO2 and CN. 



Preferred Method A for controlling plant and leaf hoppers 
2g comprises use of compounds of Formula I wherein Z is CENO2- 

Freferred Method B enq>lo3rs compounds of Formula I wherein Z is 
NN02' Preferred Method C employs compounds A wherein: 

AisCH2CH2; 

r1 is selected from the group C1-C4 alkyl; 

30 R^ and R^ are independently selected from the group H, C1-C4 

alkyl, C2-C3 alkozycarbonyl and C2-C4 alkylcarbonyl; and 
r4 ie selected from the group Ci*C4 alkyl. 



35 
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Preferred M thod D emplo3r8 compounds A wherein: 
r2 3j|d are taken togeHier and independ ntly 8 lected from 
the group C2-C3 alkylene and C2-C3 alkenylene, each 
optionally substituted by 1-4 C1-C4 alkyL 



Preferred Method E employs compounds C wherein X is S. 
Preferred Method F employs compounds D wherein X is S« 

This invention also concerns novel artbropodicidal compositions 

10 comprising an effective amount of a compound of Formula I and a carrier 
therefor which is effective to deUver the compound to agronomic and 
nonagronomic arthropods, particularly planthoppers and leafhoppers, 
and their environment so that said arthropods are controlled. 

In the above definitions, the term "alkyl", used either alone or in 

16 compound words such as "allqrlthio" or "haloalkyr, denotes strai^t chain 
or branched alkyl such as methyl, ethyl, Ji-propyl, isopropyl or the 
different butyl isomers. Alkoay denotes methozy, ethoagr, a-propyloxy 
and isopropyloagr, Alkenyl denotes straight chain or branched alkenes 
such as vinyl, 1-propenyl, 2-propenyl, 3-propenyl and the different 

20 butenyl isomers. ADcynyl denotes strai^t or branched alkynes such as 
ethynyl, 1-propynyl, 2-prop3nttyl and the different butynyl isomers. 
Alkylthio denotes methyWhio, ethylthio and the different propylthio and 
butylthio isomers. Alkylsulfonyl and aOylamino are defined analogously 
to the above examples. Cycloalkyl denotes cydopropyl, cydobulyl, 

25 cyclopentyl and cyclohe^l. 

The term **halogen*', either alone or in compound words as 
"hp1nnl1cyT\ deuotes fluorine, chlorine, bromine or iodine. Further, when 
used in compotmd words such as "haloalkyl" said alkyl can be partial^ or 
fiilly substituted with halogen atoms, which can be the same or different. 

30 Examples of haloalkyl include CH2CHF2, CF2CF3 and CH2CHFCL 

The total number of carbon atoms in a substituent group is 
indicated by the "Ci-Cj" prefix where i and j are numbers from 1 to 6. For 
example, C1-C3 alkylsufonyl designates methylsulfonyl through 
propylsulfonyl; C2 alkoxy designates OCH2CH3 and C3 alkoxy 
35 designates OCH2CH2CH3 and OCH(CH3)2; C2 alkylcarbonyl designates 
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aSr^^i"" n"^!"""*""^' ^^"^ C(0)CH2CH2CH3 and 
CH2^20CH3; C4 alkc«yalkyl designates CH2OCH2CH2CH0 
5 '-«2^«2Ut,ll2CH3andCH20CH(CH3)2;and as a final ezamnle O.j 
daalkoxyalkyl designates CH2OCH2CH2OCH3. 

DfiTATTnS OF THK TKivTi|mr.|.^ 
nitrJ^' «>'^I^'^«J« of Ponnula I can be prepared by the taction of 

of Ponnula V (Scheme 2) usmg proced«es which axe analogous to tho^ 

I^^°"^''°'^**^^°'^™^-I°-edescriber^ical 
condxt.«»s onvolve combination of H wifli a stoichiometric e«Ls of m in 

asuxtable solvent or combination of solvents at l^perat.,^ 
the range ofaboutO to 100-C. Smtable solvents Ig^Wh^^ 

e^rrLT:^"^"'^*'"*"^"^*^*^'™-^-^^ 

^anol and .s^ropanol; ethers such as diettiyl eti^r, tetrahydroforan 
and dxoxane; esters such as ethyl acetate; water; and polar aL 

26 r , "'*'^°^'*"'^^*«-d^«>«ecasesan 

rr^i=r"^-^^-"-----^-^-->-ddedto 

30 Z 

R^XAN-^SMe + HNr3b4 ► 

r2 



35 
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wherein: 



A, X, Z, r1, R2, r3^ and R4 are as previously defined. 



6 



SCHEMR2 



Z 



10 




+ hn-a-x-rI 

r2 



I 



IV 



V 



wherein: 



15 



A, X, Z, R1, r2, r3^ ajud r4 previously defined. 



Compounds of Formula I include botii geometrical and optical 
isomers as well as Z and JB isomers around the nifax>ethene or imine 
double bond. These isomers may vaiy in their biological activity. In 
some instances, it may be desirable to obtain compounds which are 
geometricaHy and/or optically pure or which are enriched in one or more 
of the possible isomers. All such isomers are included within the scope of 
the invention. They, as weU as all salts, are included within the term 
"oompoundCs)". 

2g For the sake of simplifying the description of this invention, the 

generic formula (Formula I) encompasses certain compounds that may 
have long term stability problems and/or are difficult to prepare. For 
example, haloalkylamines when R^ is Ci to C4 haloalkyl are unstable 
when the halo substituent is direcUy adjacent to nitrogen. These 
3Q generally decompose to the corresponding hydrogen halides and imine. 
Similarly, Formula I compoxmds where A is a Ci haloall^l would be 
expected to be hydrolytically unstable. These compounds, however, are 
relatively few; their identity would be obvious to one skilled in the art, 
and their excision from the scope would undtily complicate and lengthen 



36 
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Compounds of Formula n where Z is CHNO2 can be prepared 

using processes known in the art involving reaction of nitroethene VI 

withanamin of Formula V (Scheme 3). Compounds of Formula IV 
5 where Z is CHNO2 can be prepared by procedures which are analogous to 

those for compounds of Formula 11; therefore, for brevity, only th.e 
compounds of Formula n are described. Typical conditions involve the 
combination of equimolar amounts of V and VI in a suitable solvent or 
solvent mixture at temperatures in the range of about 0 to lOO^C. 

10 Suitable solvents typically have sufficient polarity to effect solution of V 
and VI and include, but are not limited to, alcohols such as metibanol, 
ethanol and isopropanol; ethers such as diethyl ether, tetrahjrdrofuran 
and dioxane; esters such as ethyl acetate; polar aprotic solvents such as 
dimethylformamide and dimethylacetamide; water as well as mixtures of 

15 solvents. 



SCHEME 3 

20 II + V ► n 

MeS SMe 



VI 



26 Amines of Formula V can be prepared by reaction of an al^lating 

agent of Formula Vn with an amine of Formula VIQ (Scheme 4)« Topical 
conditions involve combination of VH with a stoichiometric excess of Vm 
in a suitable solvent or combination of solvents at temperatures in the 
range of about 0 to lOO^C. Suitable solvents or solvent mixtures ^rpically 

30 have sufficient polarity to efifect solution of the Formula Vm amine and 
the Formula V product and include, but are not limited to, alcohols such 
as methanol, ethanol and isopropanol; ethers such as tetrahydrofuran 
and dioxane; water and acetomtrile. Amine Vlll can also be used as its 
hydrochloride salt and in these cases an equivalent amount of a base 

35 (such as potassium hydroxide) is added to the reaction mixture. 
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SCHEME 4 

vn vra 

wherdu: 

JO Y is a leaving group; and 

A, X, r1 and are as previously defined. 

Compounds of Formula I where and R^ are taken together as 
an optionally substituted C2-Cs aUylene or C2-C3 alkenylene group can 

25 be prepared using the analogous procedures illustrated by Schemes 6 and 

6. 



SCHEMES 



20 



Z 



IN N 

V 



+ VII .^atffi^ J 



25 



Acceptor 
IX 

S(?HMNTEfi 



Z 

RlXA-N-^NH + RH -fiESt^ J 

80 ^ ^ Acceptor 

I « h) X (R^ ^ H) 
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B is C2*C3 aU^lene or Cz^Oq alkenylene ach ptioaally 
Gubstitated with 1-4 C1-C2 alkyl; 

Tisal aving group; and 
5 A, X, Ri, R3, and Z are as previously defined. 



Reactions such as those shown in Scheme 5 are typically carried 
out by treatment of a solution of Formula IX and VH compounds in a 
suitable solvent vnth a proton acceptor such as, but not limited to, sodium 

10 hydride at a temperature of about 0 to lOO^C. Suitable solvents include, 
but are not limited to, dimethylformamide and THF« Completely 
analogous procedures can be used to effect the reactions illustoated by 
Scheme 6, and, for the sake of brevity, will not be discussed further. 
Scheme 7 illustrates the formation of Formula IX compounds. 

15 Procedure for this transformation are analogous to those previously 
described for Scheme 6. 



20 



26 



SCHEME 7 

Z 

JL Proton 

HN NH + X — ► IX 

^ ^ Acceptor 

XI 



wherein: 

B and Z are as previous^ defined. 



30 



35 



"When B is equal to C2 alkenylene and Z is equal to NN02f 
Formtda XI compounds may exist as the amino-imidazole tautomer, Ail. 
Scheme 8 illustrates the formation of Fommla IX nitroguanidines using 
the precursors of Formula Xn. Scheme 9 illustrates the formation of 
Formula I compounds where Z is NNO2 and B is an optionally 
substituted C2 alkenylene using the precursors of Formula XII. The 
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procedur s iUustrated by Schemes 8 and 9 are completely analogous to 
those described previously for Scheme 5. 



NHNOo 

IQ 6''^'^'^ 7 Acceptor optionally 

^ substituted alkonylene 

XII and Z is NNO2) 



wherein: 

15 R6andR7areH,orCi-C2alkyL 

finTTBME9 



20 



Proton ^ 

xn + vn ^ I 

Acceptor 

(B is an optionally 

substituted C2 alkenylene 
and Z is NNOj) 

25 Formula Xnnifcroaminoiniidaaoles can be formed by the reaction of 

S-methyl-N-nitro-isotbiourea with amino-acetals of Formula Xm. 
l^cal reaction conditions involve the treatment of a mixture of Xm and 
S-methyl-N-nitroisothiourea in a suitable solvent with 0 to 5 equivalents 
of an acid catalyst such as hydrochloric acid at a temperature of 0»C to 

30 the reflux temperature of the solvent. Topical solvents include, but are 
not limited to, methanol, ethanol and isopropanol. Scheme 10 illustrates 

thia transformation. 



35 
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SCHRTVTTC in 
SMc 



^^2 SMe 




wherein: is an alkyl or aryl group; and 

R and R' are as preTiously defined. 



One skilled in the art will recognize Formula XEH compounds as acetals 
of fx-amino Aldehydes and ob-amiiio-ketoiiies, vi^ose 83^tlie8es are well 
precedented. 

Compounds of For mul a XI where B is an optionally substituted 
C2.C3 alkylene and Z is CHNO2 caa *>« prepared by the reactions of 

diamines of Formula XIV with V in a suitable solvent at temperatures in 
the range of about 0 to lOO'C. Suitable solvents include, but are not 
limited to, alcohols such as methanol, ethanol and isopropanol, and 
water, as well as other polar solvents. Typical reactions invtdve the use 
of equimolar amounts ofV and XIV. Scheme 11 illustrates this 
transformation. 



25 



SCHEME n 



30 



36 



NH« 



+ V 



XIV 



XI 

B is optionally substituted 
C2-C3 alkylene and Z is CHNO< 



Compounds of Formula XI where B is an optionally substituted 
C2-C3 aUylene and Z is NNO2 can be prepared by the reactions of 

Formula XIV diamines with nitroguanidine using procedures completely 
analogous to those described for Scheme 11 and, for the sake of brevity, 
will not be discussed fiirther. 
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Formula XIV compcmnds are 1,2- and 1,3-diajDiiies whose 

preparations are known in th art. 

Compounds of Formula n where Z is NNO2 can be prepared by the 

5 reaction of N-nitroimines of Formnla XV with an alkylating agent of 
Formula VII in a suitable solvent in the presence of a proton acceptor 
(Scheme 12). Typical proton acceptors are metal hydrides such as sodium 
hydride, metal alkoxides such as sodium methozide or potassium t- 
butozide and carbonates such as cesium carbonate. Suitable solvents for 

10 reactions using metal hydride include DMF and THF. Suitable solvents 
for reactions using metal alkoaddes include alcohols such as me th anol, 
ethanol and t-butanol and THF. Suitable solvents for reactions using 
carbonate bases include methanol, ethanol and acetonitrile. The 
reactions are tjiricaUy run at temperatures that range from 0 to 100**C. 

15 Typical reactions involve the use of equimolar amounts of VII and XV. 



25 



30 



ffCHEME 12 

r 

(Z is NNO2) 



1 + vn ► 

20 R^NH^SMe ^"P^^" 



XV 



wherein: 

r2 is as previous^ defined. 

Compounds of Formula IV where Z is NNO2 can be prepared by 
the reaction of N-nitroimines of Formula XVI with an alkylating agent of 
Formula XVn (Scheme 13) using procedures that are analogous to those 
described for Scheme 12. 

Compounds of Formula XV can be prepared by the reaction of an 
alkylating agent of Formula XVIII with S-methyl-N-nitroisothiourea 
(Scheme 14) using procedures that are analogous to those described for 
Scheme 12. 



36 
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5 



20 



26 



Gonqiounds of Formula XVI can be prepared by th reaction of an 
alkylating agent of Formula X -with S-methyl-N-mtroisotiiiourea (Scheme 
16) using procedur s that are analogous to thos described for Scheme 12. 

SCHEME 13 



N-NO2 Proton 

Jl + B*Y — ► IV 

i»3mtt'^qm» Acceptor 

R«NH SMe (Z ia NNOg) 

XVI XVII 



SCHEME 14 

NHNO2 Proton 

16 + R^Y ^ XV 

HN''''^SMe Acceptor 

XVIII 



SCHEME 16 
NHNO2 Proton 

1 + R3y — ► XVI 

HN^SMe Acceptor 
X 



-wherein: 

R^, R^, R^ and Y are as previously defined. 



Compounds of Formula I where X is SO can be obtained by 
reaction of the corresponding compound of Formula I -where X is S -with a 
variety of oxidants including, but not limited to, peracids, periodates and 
hydroperoxides in a suitable solvent. Compounds of Formula I where X 
is SO2 can be obtained using analogous reaction conditions -wherein the 

amount of oxidant -used is greater than or equal to two oxidisdng 
equivalents. 

35 The folio-wing Examples further illustrate the invention. 



I 
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EXAMPLEl 

Step A: T>J-Methvl>2 -(methvltfaitr)ft^«"«.T»itift 

Solid 85% potassium hydroxide (64 g» 0.81 moles) was added in 
5 portions to a solution of methylamine hydrochloride (60 g, 0.74 moles) 
and water (200 mL), maintaining the temperature below SO^'C. Ihe 
resulting solution was treated with a solution of 2-chloroethyl methyl 
sulfide (16 mL, 0.15 moles) and ethanol (50 mL) at room temperature. 
After 1 hour, the temperature of the initially two-phase reaction had 

10 risen to about 40*'C and the reaction became homogeneous. After stirring 
for 10 hours at room temperature, the reaction was saturated with solid 
sodium chloride and the aqueous layer was extracted with ether (3 x 100 
mL). The combined organic layers were washed with brine made basic 
with potassium hydroxide, dried over potassium carbonate and 

15 concentrated under vacuum to yield 11.1 g (70%) of a dear oil that was 
used without further purification. 

iH NMR (200 MHz, CDCI3) 5: 2.80 (t, 2H), 2.65 (t, 2H), 2.46 (s, 3H), 
2.11 (s,3H), 1.5 (brs,lH). 

20 step B: M^hvl N>me thvl.N-r2-f mRthvlthiQ)ethvn-2-nitro- 

A solution of the amine firom Step A (1.0 g, 9.5 nmioles), 1,1- 
bis(methylthio)-2-nitroethylene (1.9 g, 11.4 nomoles) and ethanol (34 mL) 
was heated at reflux for 5 houra and then cooled to room temperature. 
25 The resulting mixture was dissolved in acetone, silica gel (5 g) was added 
and the solvent was removed under vacuxim. The residue was 
chromatographed on silica gel eluting with 1:1 hezanes-ethyl acetate to 
give 0.76 g (30%) of a yellow oiL 

lHNMR(200MHz,C3DCl3) S: 6.72 (s, IH), 3.78 (t, 2H), 3.15 (s, 3H), 
^® 2.76 (t, 2H), 2.49 (s, 3H), 2.16 (s, 3H). 

Step C: K,N'-Dimetb vUN.r2-(methvlthio)ethvlV2-mtro-l.l- 

Aqueous sodium hydroxide (50%, 0.6 mL, 9.0 mmoles) was added 
to a solution of the product of Step B (0.4 g, 1.8 mmoles), methylamine 
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hydrochlorid (0.6 g, 9 inmole8)| ethanol (5 mL), tetrahydrofuran (2 mL) 
and water (1 mL), The resulting solution was stirred for 20 hours at 
room temperature and then silica gel (2 g) was added and the solvent was 
removed. Flash chromatography of the residue on silica gel using 5% 
ethanol in methylene chloride gave 0.36 g (98%) of the title compound as 
a yellow oil. 

1h NMR (200 MHz, GDGI3) 5: 9.8 (br s, IH), 6.56 (s, IH), 3.42 (t, 2H), 
3.05 (d. 3H). 2.94 (s, 3H), 2.73 (t, 2H), 2.13 (s, 3H). 



T^AMPTiTi2 

Step A: 2-fNitromethvlflnftVimiHfl9ifiliHiTio 

A solution of 4.0 mL (0.06 moles) of ethylene diamine, 10 g 
(0.06moles) of 2^ bis(meChylthio)nitroethylene and 60 mL of ethanol was 
15 heated at reflux for 12h and then concentrated to give 7.6 g of a beige 
solid. 

lHNMR(200 MHz,DMSO-d6) 5: 6.33 (s, IH), 3.58 (s, 4H). 



Step B: l>r2-fMethvlthio)ethvll-2-fnitroethvlene)imidagoKdine 

20 

Hie product from Step A (2.0 g, 0.016 moles) was added to a 
suspension of 60% sodium hydride (0.7 g, 0.017 moles) and 31 ^wT. of DMF 
at room temperature. The resulting mixture was stirred for 10 min and 
then 1.5 mL (0.016 moles) of 2-chlQroethyl metlqrl sulfide was added. 
25 Resulting mizture was heated at lOO^C for 12 h and then cooled to room 
temperature. Ethanol, 20 ml, was added and the reaction was 
concentrated at 70''C. The residue was dissolved in 50 mL of EtOH; 5 g of 
silica gel was added, and the mixture was concentrated. The residue was 
cfaromatographed on 100 g silica gel eluting with CH2Cl2-EtOH-48% 

30 NH4OH (20:1:0.1) to give 1.0 g of a brown oil that solidified on standing. 
Trituration of the soUd with MeOH gave a light yellow solid; mp = 102- 
104^0. 

iH NMR (400 MHz, CDCI3) S: 8.65 (br s, IH), 6.55 (s, IH), 3.78 (m, 4H), 
35 3.38 (t, 2H), 2.70 (t, 2H), 2.16 (s, 3H), 
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In Tables 1 through 33, the following notations have been us d: 
g allyl = CH2CH«C3H2 

propargyl = CH2^^CH 

Me " -C3H3 

10 Et = -CH2-CH3 

n-Pr - -CH2-CH2-CH3 



20 



25 



30 



i-Bu 



s-Bu 



t-Bu 



Ph 



c-Pr 



■CH-CH 



3 



15 " CH3 



n-Bu , « -CH2-CH2-CH2-CH3 

•CH2-j;H-CH3 



CH3 
-yn-CHg-CH^ 



CHg 
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c-Bu - O 

6 



c-pentyl 



c-heoyl 



16 



20 



25 



30 
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TABUil 



5 














E3 




10 
















Me 


i-Pr 


H 


Me 


CH20C(CH3)20CH3 


H 




Me 


n-Bu 


H 


Me 


SO2CH3 


H 




Me 


i-Bu 


H 


Me 


SO2CH2CH3 


H 




Me 


B-Bu 


H 


Me 


S02CH2^2^3 


H 


15 


Me 


i-Bu 


H 


Me 


CH2CH2SO2CH3 


H 




Me 


H 


H 


Me 


CH2CUCJtl2 


H 




Me 


COCH3 


H 


Me 


CH2CH2CHCH2 


H 




Me 


CHO 


H 


Me 


CH2CHCHCH3 


H 




Me . 


COCH2CH3 


H 


Me 


CH2CCH 


H 


20 


Me 


CH2OCH3 


H 


Me 


CH2CH2CCH 


H 




Me 


CH20CH2^3 


H 


Me 


CH2CCCH3 


H 




Me 


CH20CH2CH2C^3 


H 


Me 


CH2CN 


H 




Me 


CH20CH2C^20CH3 


H 


Me 


NHCH3 


H 




Me 


CH20<^Il2^2^'^2^3 


H 


Me 


NHCH2CB3 


H 


25 


Me 


OCBg- 


H 


Me 


NHCH(CH3)2 


H 




Me 


OCH2CH3 


H 


Me 


NHaCH3)3 


H 




Me 


OCH2CH2CH3 


H 


Me 


NHCH2CH2CH2CH3 


H 




Me 


OCH(CH3)2 


H 


Me 


NHCH2CH2CH3 


H 




Me 


CH20CH(CH3)OCH3 


H 


Me 


N(CH3)2 


H 


30 








Me 


N(CH8)CH2CH3 


H 










Me 


N(CH2CH3)2 


H 










Me 


CH2PI1 


H 










Me 


Et 


Me 










Me 


n-Pr 


Me 


35 
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El 






Me 


n-Bu 


Me 


Me 


COCH3 


Me 


Me 


CHO 


Me 


Me 


COCH2CHd 


Me 


Me 


CH2OCH3 


Me 


Me 


CH2OCH2CH2OCH3 


Me 


Me 


OCH3 


Me 


Me 


OCH2^3 


Me 


Me 


SO2CH3 


Me 


Me 


CH2CH2SO2CH3 


Me 


Me 


CH2CCH 


Me 


Me 


CH2CN 


Me 


Me 


NHCH3 


Me 


Me 


N(C3H3)2 


Me 


Me - 


Bt 


£t 


Me 


COCH3 


Et 


Me 


CHO 


Et 


Me 


COCH2CH3 


Et 


Me 


CH2OCH3 


Et 


Me 


CH20CH2^2^^3 


Et 


Me 


OCH3 


Et 





E^ 


E^ 


Me 


OCH2CH3 


Et 


Me 


SO2CH3 


Et 


Me 


CH2CH2S02Me 


Et 


Me 


CB2CBCB2 


Et 


Me 




Et 


Me 


CH2CN 


Et 


Me 


N(CSH3)2 


Et 


Me 


n-Pr 


n-Pr 


Me 


i-Pr 


i-Pr 


Me 


COC3H3 


n-Pr 


Me 


CHO 


n-Pr 


Me 


COCH2CH3 


nPr 


Me 


CH2OCH3 


n-Pr 


Me 


CH2OCH2CH2OCH3 


n-Pr 


Me 


OCH3 


n-Pr 


Me 


OCH2CH3 


n-Pr 


Me 


SO2CH3 


n-Pr 


Me 


CH2CH2SO2CH3 


n-Pr 


Me 


CH2CN 


n-Pr 


Me 


N(CH3)2 


n-Pr 



30 
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B} 


B3 




6 


Me 


COCH3 


n-Bu 




Me 


CHO 


n-Bu 




Me 


COC7H2CH3 


n-Bu 






CH2OCH3 


n-Bu 






CH20CH2^2^^3 ^'^^ 


10 


Me 


OUH3 






Me 


SO2CH3 


n-Bu 




Me 


CH2CN 


n-Bu 




Me 


Me 


c-Pr 




Me 


Et 


c-Pr 


15 


Me 


n-Pr 


c-Pr 




Me 


OCH3 


c-Pr 




Me 


CH2CHCH2 


c-Pr 




Me 


CH2CCH 


c-Pr 




Me 


N(CH3)2 


c-Pr 


20 


Me 


Me 


c*Bu 




Me 


Et 


c-Bu 




Me 


n-Pr 


c-Bu 




Me 


OCH3 


c-Bu 



25 



30 
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»1 
B-^ 




-p4 
fi 


Me 




e-Bu 


Me 


CH2CCB 


e-Bu 


Me 


N(CH3)2 


c-Bu 


Me 


H 


(CH2)3C1 




Me 




Me 


Bt 


(CHo)qCI 


Me 


OCH3 


(CH9)qC1 


Me 


zx 


c-pcntyl 








Aie 


JSflr 




Me 


OCHo 


c-pentyl 


Me 


CHoCHCHo 




Me 


CHoCCH 


c-oentvl 


jxLe 






Me 


H 


c-he(^l 


Me 


Me 


c-hea^l 


Me 


Et 


c-hezyl 


Me 


OCH3 


c-hesyl 


Me 


CH2CHCH2 


c-heiyl 


Me 


CH2CCH 


c-hexyl 
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El 

5 Me 
Me 
Me 
Me 
Me 

10 

Me 
Me 
Me 
Me 

15 Me 
Me 
Me 
Me 

Et 

20 Et 
Et 
Et 
Et 
Et 

25 Et 
St 

Et 
Et 

Et 



20 





E4 


CH2Ph 


CH^-c-Pr 


COCH3 


CH2-c-Pr 


CHO 


CH2-c-Pr 


CH2OCH3 


CH2-c-Pr 


8O2CH3 


CH2-c-Pr 


CH2GN 


CH2-c-Pr 


H 


GH2C(C!)CH2 


Me 


CH20(C1)CH2 


Et 


CH2C(CI)CH2 


n-Pr 


CH2C(a)CH2 


CHO 


CB2C(C1)GH2 


OCH3 


CH2C(C1)CH2 


SO2CH3 


CH20(C1)CH2 


N(CH3)2 


CH2C(C1)CH2 


H 


H 


Me 


H 


Et 


H 


n-Pr 


H 


iPr 


H 


n-Bu 


H 


i-Ba 


H 


8-Bu 


H 


t-Ba 


H 


COCH3 


H 


CHO 


H 
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Et 


CH2OCH3 


H 


Et 


(CH2)20CH2CH3 


H 


Et 


CH20(CH2)20CH3 


H 


Et 


OCH3 


H 


Et 


OCH2CH3 


H 


Et 


SO2CH3 


H 


Et 


(CH2)2S02CH3 


H 


Et 


CH2CUCU2 


H 


Et 


CH2CHCUCU3 


H 


Et 


(CH2)2CHCH2 


H 


Et 


CH2CCH 


H 


Et 


CH2CCCH3 


H 


Et 


CH2CN 


H 


Et 


NHCHg 


H 


Et 


N(CH3)2 


H 


Et 


CH2Fh 


H 


Et 


Et 


Me 


Et 


n-Pr 


Me 


Et 


Me 


Me 


Et 


COCH3 


Me 


Et 


CHO 


Me 


Et 


CH2OCH3 


Me 


Et 


GH20(CH2)20CH3 Me 


Et 


OCH3 


Me 


Et 


SO2CH3 


Me 
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6 



10 



20 





fi3 






fi3 




Et 


(CH2)2S02CH3 


Me 


Et 


CH20(CH2>20CB3 


n-Pr 


Et 


CH2CUCH2 


Me 


Et 


OCH3 


n-Pr 


Et 


CH2CCH 


Me 


Et 


SO2CH3 


n-Pr 


Et 


GH2GN 


Me 


Et 


(CH2)2S02CH3 


n-Pr 


Et 


NHCH3 


Me 


Et 


Ce2CHCH2 


n-Pr 


Et 


N(CH3)2 


Me 


Et 


GH2CCH 


n-Pr 


Et 


CH2Ph 


Me 


Et 


CH2CN 


n-Pr 


Et 


Et 


Et 


Et 


N{CH3)2 


n-Pr 


Et 


COCH3 


Et 


Et 


CH2Ph 


n-Pr 


Et 


CHO 


Et 


Et 


n-Bu 


n-Bu 


Et 


CH2OCH3 


Et 


Et 


CHO 


n-Bu 


Et 


CH20(<^H2)20CH3 


Et 


Et 


COCH3 


n-Bu 


Et 


OCH3 


Et 


Et 


CH2OCH3 


n-Bu 


Et 


SO2CH3 


Et 


Et 


CH20(CH2)20CH3 


n-Bu 


Et 


(CH2)2S02GH3 


Et 


Et 


OCH3 


n-Bu 


Et 


CH2CCH 


Et 


Et 


SO2CH3 


n-Bu 


Et 


CH2GHGH2 


Et 


Et 


CH2CN 


n-Bu 


Et 


CH2CN 


Et 


Et 


CH2Ph 


n-Bu 


Et 


N(CH3)2 


Et 


Et 


i-Pr 


i-Pr 


Et 


CH2Ph 


Et 


Et 


Me 


c-Pr 


Et 


n-Pr 


n-Pr 


Et 


Et 


c-Pr 


Et 


CHO 


n-Pr 


Et 


n-Pr 


c-Pr 


Et 


COCH3 


n-Pr 


Et 


OCH3 


c-Pr 


Et 


CH2OCH3 


n.Pr 


Et 


CH2CHCH2 


c-Pr 
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6 



El 






El 






£t 


CH2CCH 


c-Pr 


Et 




c-hescyl 


Et 


N(CH3)2 


c-Pr 


Et 


CH2PI1 


c-hexyl 


Et 


CH2PH 


c-Pr 


Et 


GH2Ph 


CH2-c-Pr 


Et 


H 


c-Pr 


Et 


GHO 


CH2-c-Pr 


Et 


H 


c-Bu 


Et 


CH2OGH3 


CH2-c-Pf 


Et 


Me 


c-Bu 


Et 


8O2GH3 


CH2-c-Pr 


Et 


OCH3 


c-Bu 


Et 


CH2CN 


CH2-c-Pr 


Et 


N(CH3)2 


c-Bu 


Et 


H 


CH2C(CIX7H2 


Et 


CH2Ph 


c-Bu 


Et 


Me 


CH2CXC1)CH2 


Et 


H 


(CH2)3C1 


Et 


Et 


CH2C(CI)CH2 


Et 


Me 


<CH2)3C1 


Et 


n-Pr 


CH2C(C1)CH2 


Et 


OCH3 


(CH2)3^^ 


Et 


OCH3 


CH2^^>^2 


Et 


CH2^ ' 


(CH2)3^ 


Et 


N(CH3)2 


CH20(C1}CH2 


Et 


H 


c-pentyl 


n-Pr 


H 


H 


Et 


Me 


c-pentyl 


n-Pr 


Me 


H 


Et 


St 


c-pentyl 


n-Pr 


Et 


H 


Et 


OCH3 


o-pentyl 


n-Pr 


n-Pr 


H 


Et 


CH2CHCH2 


c-pentyl 


n-Pr 


i-Pr 


H 


Et 


CH2CCH 


c-pentyl 


n-Pr 


n-Bn 


H 


Et 


CH2Ph 


c-pentyl 


n-Pr 


i-Bu 


H 


Et 


H 


c-hezyl 


n-Pr 


8-Bu 


H 


Et 


Me 


o-hexyl 


n-Pr 


t^Bu 


H 


Et 


Et 


c-he^l 


n-Pr 


CHO 


H 


Et 


OCH3 


c-he^l 


n-Pr 


COCH3 


H 


Et 


CH2CHCQ2 


c-hexyl 


n-Pt 


CH2OCH3 


H 
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10 



15 



20 



Ik 






n-Pr 


OCHo 


H 


n-Pr 


S02CH3 


H 


n-Pr 


(CH2)2S02CH3 


H 


n-Pr 


CH2CHCH2 


H 


n-Pr 


CH2^^^^ 


H 


n-Pr 


CH2GN 


H 


n-Pr 


N(CH3)2 


H 


n-Pr 


CH2Ph 


H 


n-xT 




Me 


Q.Pr 


CHO 


Me 


n-Pr 


COCH3 


Me 


n-Pr 


OCH3 


Me 


n-Pr 


SOoCHo 


Me 


n-Pr 


(C3H2)2S02CH3 


Me 


n-Pr 


CHoCN 


Me 


n-Pr 


CHoPh 


Me 


n-Pr 


Et 


Et 


n-Pr 


CHO 


Et 


n-Pt 


COCH3 


Et 


n.Pr 


OCH3 


Et 


n-Pr 


SO2CH3 


Et 


n-Pr 


CHoCN 


Et 


n-Pr 




Et 


n-Pr 


i-Pr 


i-Pr 


n-Pr 


CHO 


n- 


Pr 






n-Pr 


SO2CH3 . 


n- 


Pr 
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b3 


B4 


n-Pr 


CH2PI1 


n-Pr 


n-Pr 


n-Bu 


n«Bu 


n-Pr 


CHO 


n-Bu 


n-Pr 


SO2CH3 


n-Bu 


n-Pr 


CH2CN 


n-Bu 


n-Pr 


CH2Ph 


n-Bu 


n-Pr 


Me 


c-Pr 


n-Pr 


H 


c-Pr 


n-Pr 


H 


(CH2)3C1 


n-Pr 


H 


e-pentyl 


n-Pr 


H 


c-heacyl 


n-Pr 


H 


CH20(a)CH2 


n-Pr 


H 


CH2-c-Pr 


n-Bu 


Me 


H 


CH2CH2CI 


Me 


H 


(CH2>3C* 


Me 


H 


(CH2)4C1 


Me 


H 


c^Pr 


Me 


H 


e^Bu 


Me 


H 


i-Pr 


Me 


H 


e-pentyl 


Me 


H 


c-hezyl 


Me 


H 


CH2-c-Pr 


Me 


H 


CH2-c-pentyl 


Me 


H 
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TAWT.Ig 9. 



R^S 



N ^ 



r4 



10 



15 



20 



25 



SO 



35 















Me 


i-Pr 


H 


Me 


CH20C(CH3)20CH3 


H 


Me 


n-Bu 


H 


Me 


SO2CH3 


H 


Me 


i*Ba 


H 


Me 


SO2CH2CH3 


H 


Me 


s-Bu 


H 


Me 


S02CH2^2^3 


H 


Me 


t-Bu 


H 


Me 


CH2CH2SO2CH3 


H 


Me 


H 


H 


Me 


CH2CHCH2 


H 


Me 


COCH3 


H 


Me 


CH2CH2CBCa2 


H 


Me 


CHO 


H 


Me 


CH2CHCHCH3 


H 


Me 


COCH2CH3 


H 


Me 


CH2CCH 


H 


Me 


CH2OCH3 


H 


Me 


CH2^2CC^ 


H 


Me 


CH2OCH2CH3 


H 


Me 


CH2CCCH3 


H 


Me 


CH20CH2<^2^3 


H 


Me 


CH2GN 


H 


Me 


CH20CH2CH20C^3 


H 


Me 


NHCH3 


H 


Me 


CH2OCH2CH2OCH2CH3 H 


Me 


NHCH2CH3 


H 


Me 


OCH3- 


H 


Me 


NHCH(CH3)2 


H 


Me 


OCH2CH3 


H 


Me 


NHC(CH3)3 


H 


Me 


OGH2CH2CH3 


H 


Me 


NHCH2CH2^2^3 


H 


Me 


OCH(CH3)2 


H 


Me 


NHCH2CH2CH3 


H 


Me 


GH20CH(CH3)OCH3 


H 


Me 


N(CH3)2 


H 








Me 


N(CH3)CH2C^3 


H 








Me 


N(CH2CH3)2 


H 








Me 


CH2Fh 


H 








Me 


Et 


Me 








Me 


n-Pr 


Me 








Me 


i-Pr 


Me 
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E3 




Me 


n-Bu 


Me 


Me 


COCHs 


Me 


Me 


CHO 


Me 


Me 


COCH2OT3 


Me 


Me 


CH2OCH3 


Me 


Me 


CH20CH2^20C^3 


Me 


Me 


OCH3 


Me 


Me 


OCH2GH3 


Me 


Me 


SO2CH3 


Me 


Me 


CH2^2S02CH3 


Me 


Me 


CH2CCH 


Me 


Me 


CH2CN 


Me 


Me 


NHCH3 


Me 


Me 


N(CH3)2 


Me 


Me 


m 


Et 


Me 


C0CH3 


Et 


Me 


CHO 


Et 


Me 


COCH2CH3 


Et 


Me 


CH2OCH3 


Et 


Me 


CH2OCH2CH2OCH3 


Et 


Me 


OCH3 


Et 





fi3 


B4 


Me 


OCH2CH3 


Et 


Me 


8O2CH3 


Et 


Me 


CH2CH2S02Me 


Et 


Me 


CH2CHCH2 


Et 


Me 


CHgCCH 


Et 


Me 


CH2CN 


Et 


Me 


N(CH3)2 


Et 


Me 


n-Pr 


n-Pr 


Me 


i-Pr 


i-Pr 


Me 


COCH3 


n-Pr 


Me 


CHO 


n-Pr 


Me 


COCH2CH3 


n-Pr 


Me 


CH2OCM8 


n-Pr 


Me 


CH2OCH2CH2OCH3 


n-Pr 


Me 


OCH3 


n-Pr 


Me 


OCH2CH3 


n-Pr 


Me 


SO2CS3 


n-Pr 


Me 


CH2CH2SO2CH3 


n-Pr 


Me 


CH2CN 


n-Pr 


Me 


N(CH3)2 


n-Pr 
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E3 




u 


Me 


GOCH3 


n-Bu 




Me 


CHO 


n-Bu 




Me 


COGH2GH3 


n-Bu 




Me 


CH2OCH3 


n-Bu 




Me 


GH2OCH2CH2OCH3 n-Bu 


in 


Me 




n*Ba 




Me 


SO2CH3 


n-Bu 




Me 


CH2GN 


n-Bu 




j»e 


Me 


c-Pr 






Et 


c-Pr 


16 




n-Pr 


o-Pr 




Me 


OCH3 


c-Pr 




Mp 


CH2CHCH2 


c-Pr 




Me 


CH2CCH 


c-Pr 




Me 


N(CH3)2 


c-Pr 


20 


Me 


Me 


c*Bu 




Me 


Et 


c*Bu 




Me 


n-Pr 


e-Bu 




Me 


OCH3 


c-Bu 
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r1 

A 
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Me 


GH2GHCH2 c-Bu 


Me 


CH2CCH 


e-Bu 


Me 
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c-Bu 


Me 


H 


(CH2)3Ca 


Me 


Me 


{CH2)3a 


Me 


Et 
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Me 


OCH3 


(CH2)3C1 


Me 


H 


c-pentyl 


Me 


Me 


csnentvl 


Me 


Et 


o-iieiitvl 


Me 


OCHq 


c-pentyl 


Me 


GH2CHCH2 


c-pentyl 


Me 


CH2CCH 


c-pentyl 


Me 


CH2Ph 


c-pent3HI 


Me 


H 


c-hexyl 


Me 


Me 


cohexyl 


Me 


Et 


c-hezyl 


Me 


OCH3 


e-hei^l 


Me 


CH2CHCH2 


c-hexyl 


Me 


CH2C^ 


G-hei^I 
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Et 

20 
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CHoCN 
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E* 


Et 
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Et 


(CH2)20CH2CH3 


H 


Et 
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Et 


OCH3 


H 


Et 


OCH2^3 


H 


Et 


SO2CH3 


H 


Et 


(CH2>2S02CH3 


H 


Et 


CH2CUCU2 


B 


Et 


CH2CHCHCH3 


H 


Et 


(CH2)2CHCH2 
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CH2CCH 


H 
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CH2CCGH3 
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NHCH3 
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nl 






6 


Et 




Me 




Et 




Me 




Et 




Me 




Et 




Me 




Et 




Me 


10 


Et 


N(CH3^2 


Me 




Et 




Me 




Et 


Et 


Et 




Et 


COCH3 


Et 




Et 


CHO 


Et 


15 


Et 


CH2OCH3 


Et 



20 



Et 
Et 
Et 
Et 
Et 
Et 
Et 
Et 
Et 

25 Et 
Et 
Et 
Et 

30 



CH20(CH2)20CH3 Et 



OCH3 
SO2CH3 
(CH2>2S02CH3 
CH2CCH 
CH2CHCH2 
CH2CN 
N(CH3)2 
CH2Ph 

n-Pr 

C2HO 
COCH3 

CH2OCH3 
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TTTOEXTABI^l 
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5 


CHN02 


H 


MeS(CH2>2 


H 


142-143 


15 


6 


CHN02 


H 


CH2-c-Pr 


H 


139-140 
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oil 
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n-Bu 
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110-112 


20 


11 


CHN02 


H 


Me2N(CH2)2 


H 


oil 



ABecrystallizatioii from ethanol provided material identical to the 
compound melting at 131.6-133»C by and l^C NMR but with a 
melting point of llS-lie^C. 

25 
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:TABT.T; g> 
NO. 



X 

MeS(CH2)3NH'^N-Me 
10 ^ ^ 



H 76.77 
Me oil 



:TABT,F.j^ 

NO« 

r 

25 CH2C3H2 102-104 

16 CH2CH2CH2 120-122 
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irnrtniilatioTi and Use 

Th compounds fthisinv ntion will generally be used in 
ibnnulation with an agriculturally suitable carrier comprising a liquid or 
soUd diluent or an organic solvent. Usefol formulations of the compounds 
of Formula I can be prepared in conventional ways. They include dusts, 
granules, baits, pellets, solutions, suspensions, emulsions, wettable 
powders, emulsifiable concentrates, dry flowables and the like. Many of 
these can be appUed directly. Sprayable formulations can be extended in 
suitable media and used at spray volumes of from about one to several 
hundred litera per hectare. High strength compositions are primarily 
used as intermediates for further formulation. The formulations, 
broadly, contain from less than about 1% to 99% by weight of active 
ingrediBnt(s) and at least one of a) about 0.1% to 20% suifactant(s) and b) 
about 6% to 99% solid or Uquid diluent(s). More specifically, th^ will 
contain effective amounts of these ingredi^ts in the following 
appr<aimate propociions: 

P«r««mtbv Weight 



Active 

Tnyredient Diloentfs) finrfarfcantfa) 



Wettable Powders 



Oil Suspensions, 
Ehnulsions, Solutions, 
(including Emulsifiable 
Concentrates) 

Dusts 

Granules, Baits 
30 and Pellets 

High Strength 
Con:^omtion6 



25-90 
6-50 



0-74 
40-95 



1-10 
0-15 



1-25 
0.01-95 

90-99 



70-99 
6-99 

0-10 



0-6 
0-15 

0-2 



35 



Lower or hi^er levels of active ingredient can, of course, be 
present depending on the intended use and the physical properties of the 
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compound. Higher ratios of surfactant to active ingredient axe some- 
times desirable, and are achieved by incorparation into the formulation or 
by tank znizing. 

6 Typical soUd diluents are described in Watkins,etal., "Handbook 

of Insecticide Dust DiluentB and Carriers", 2nd Ed., Dorland Books, 
CaldweU, New Jersey. The more absorptive diluents are preferred for 
wettable powders and the denser ones for dusts. T^ypical liquid diluents 
and solvents are described in Marsden, "Solvents Guide," 2nd Ed., 
10 Intersdence, New Yoik, 1950. SolubiUfy under 0.1% is preferred for 
suspension concentrates; solution concentrates axe preferably stable 
against phase separation at 0»C. "McCutcheon's Detergents and 
Emulsifiers Annual", Allured Publ. Corp., Ridgewood, New Jersey, as 
weU as Sisely and Wood, "Encyclopedia of Surface Active Agents", 
16 Chemical PubL Co., Inc., New York, 1964, list surfactants and 
recommended uses. All formula- 
tions can contain minor amounts of additives to reduce foam, caking, 
corrosion, microbiological growth, etc. Preferably, ingredients should be 
approved by the U.S. Environmental Protection Agency for the use 
20 intended. 

The methods of making such compositions are wefl known. 
Solutions are prepared by sunplymixmg the ingredients. Kne solid 
compositions are made by blending and, usuaUy, grinding as in a 
hammer or fluid energy mill. Suspensions are prepared by wet ^mi^^ 

25 (see, for example, U.S. 3.060,084). Granules and peUets can be made by 
spraying the active material upon preformed granular cazriers or by 
agglomeration techniques. See J. E. Browning, "Agglomeration", 
Chgm i cd Enriliming . December 4, 1967, pages 147 and foUowiiig, and 
"Perry's Chemical Engineer's Handbook", 4th Ed., McGraw-HiU, New 

30 York. 1963, pages 8 to 69 and following. 
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Emulaifiable Goncentrftte 

N-methyl.N-[2-(methyltIiio)ethyl>2-nitro- 
6 14-eihenediaxiime 20% 
blend of oil 8oItd>le sulfonates 

and polyozyethylene ethers io% 
isophorone 70^ 
The ingredients are combined and stirred with gentle warming to 
10 speed solution. A fine screen filter is included in packaging operation to 
insure the absence of any extraneous undissolved material in tiie 
product. 



15 W?ttflbte Powdgr 

N-methyl.N*-[2-(methylthio)ethyl]-2-nitro- 
l»l-ethenediamine 30% 
sodium alkylnaphthalenesulfonate 2% 
sjmthetic amorphous silica 3% 
20 kaolinite q2% 

The active ingredient is mixed with the inert materials in a 
blender. After grinding in a hammermiU, the material is re-blended and 
sifted through a 60 mesh screen. 

25 IgyflTu p j^ p. 

Dust 

Wettable powder of Example B io% 
pyrophyOite (powder) 90% 
The wettable powder and the pyrophyllite diluent are thorou^y 
30 blended and then packaged. The product is sidtable for use as a dust. 

N-methyl-N'.[2-(methylthio)ethyl3-2.nitro- 
35 1,1-ethenediamine 10% 
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attapulgite granules (low volative 
matter, 0.71/0.30 mm; U.S.S. N . 
25-50 sieves) 90% 
5 The active ingredient is dissolved in a volatile solvent such as 

acetone and sprayed upon dedusted and pre-warmed attapidgite granules 
in a double cone blender. The acetone is then driven off by heating. The 
granules are then allowed to cool and are packaged. 

10 Byamplft B 

Grwmlg 

Wett able powder of Example B 15% 
gypsum 69% 
potassium sulfate 16% 
16 The ingredients are blended in a rotating mixer and water sprayed 

on to accomplish granulation. When most of the material has reached the 
desired range of 0.1 to 0.42 mm (U.S.S. No. 18 to 40 sieves), the granules 
are removed^ dried, and screened. Oversize material is crushed to 
produce additional material in the desired range. These granules contain 
20 4.5% active ingredient. 

TfTrnmplftF 

SgltttiQtt 

N-methyl-N**[2-(methylthio)ethyl]-2-nitro- 
25 l,l«ethenediamine 26% 
N-methyl-pyrroUdone 75% 
The ingredients are combined and stirred to produce a solution 

suitable for direct, low volume application. 

30 TfTOTnple G 

Aqueous Suspension 

N-methyl-N*-[2-(methylthio)ethyl]*2-nitro- 

1,1-ethenediamine 2.0% 
Isopropyl phosphoric ester 0.2% 
35 White Carbon 1.0% 
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Fin ly powdered talc 96.8% 
Ilieingr dients ar thoroug^y blended and pulveriz dtomak a 
driftless dust. The material can then be packaged. 

5 

Oil Snflpenston 

N-methyl-N'-[2-(methyltfaio)ethyl]-2-mtro- 

1,1-ethenediamine 35.0% 
10 blend of polyalcohol carboa^Iic 6.0% 

esters and oil soluble petroleum 
sulfonates 

siylene range solvent 69.0% 
The ingredients are combined and ground together in a sand Tfrill 
15 to produce particles substantially all below 5 microns. Tbe product can 
be used directly^ extended with oils, or emulsified in water. 

Byflinplfi T 

Bait Gnm^ilCT 

20 N.methyl.N*-[2-(methylthio)ethyl]-2«nitro- 

1,1-ethenedianaine 3.0% 
blend of polyetho^^lated nonyl- 9.0% 
phenols and sodium dodecyl- 
benzene sulfonates 
25 ground up com cobs 88.0% 

The active ingredient and surfactant blend are dissolved in a 
suitable solvent such as acetone and sprayed onto the ground com cobs. 
The granules are then dried and packaged. 

Compounds of Formula I can also be mixed with one or more other 
insecticides, fungicides, nematocides, bactericides, acariddes, or other 
biologically active compounds to form a multi-component pesticide giving 
an even broader spectrum of effective agricultural protection. Examples 
of other agricultural protectants with which compounds of this invention 
can be fomiulated are: 



30 



35 
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84iydroaQr.N-mettiylca:otoiumdde(dimethylphosp^ 
(monocrotophos) 

5 methylcarbaxnic add, ester with 2,S-dihydro-2^- 
diinettiyI-7-beiizofuranol (carboiiiran) 
0-[:2,4,5-trichloro-aKcUoromethyl)benzyl]p]i^^ 
add, 0',0 -"dimethj^ ester (tetrachlorvinphos) 
2<znercaptosucdiiic add, diethyl ester, S-ester with 
10 thionophosphoric add, dimethyl ester (malathion) 
phosphorothidc add, 0,0-diniethyl, O-B-nitrophenyl 

ester (methyl parathion) 
methylcarbamic add, ester with a-naphthol (carbaiyl) 

methyl 0-(methylcarbamoyl)thioIacetohydroxamate 
15 (methomyl) 

NX4^Woro-i^tolyl).N,N.dimethylfoniiamidine 
(chlordimeform) 

0,0.diethyl.O.(2.isopropyl-4.methyl.6-pyrinudyIphos- 
phorothioate (diaziBon) 

20 ortachlorocamphene (toxaphene) 

O-ethyl-O-p-nitrophenyl phenylphosphonothioate (EPN) 

(S)-a-cyaiio-in-phenoxybeiizyl-(lIl,3RW-(2>dibromo- 

vinyI)-2,2-dimethylcydopropaiiecarbozylate 

(deltamethrin) 

25 Methyl-N'^t^'-dimethyl-N-Kmethylcarbamoyl)^ 
tfaioos amimidate (ozamyl) 

<yano(3.phenoagrphenyI)Hmethyl.4-diloro-a<l-m 
ethyDbenzeneacetate (fenvalerate) 

(S-phenoxyphenyl)metiiyl(±)-fiiaJsam-3-(2,2^c^^ 
30 ethenyl)-2,2.dimethylcydopropanecarboxylate (perme- 
thxin) 

a-<7ana-3-phenozybenzyl 3-(2,2-did&lQnmnyl)*2,2* 

dimethylcydopropanecarbarylate (cypermethiin) 

0-ethyl-S-(B-dilorophenyl)etfaylpho8phonodithioate 
(profenofos) 
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phosplxorofhiolothionic acid, 

0- ethyl-0-[4-(methylthio)-phenyl]-S-n-propyl ester 
(sulprof s). 

5 

Additional insecticides are listed hereafter by their common 
names: triflumuron, diflubenzuron, methoprene, buprofezin, thiodicarb, 
acephate, azinphosmethyl, cfalorpyrifos, dimethoate» fonophos, 
isofenphos, methidathion, methamidiphos, monocrotphos, phosmet, 
10 phosphanddon, phosalone, pirimicarb, phorate, terbufos, trichlorfon, 
methoi^cfalor, bifenthrin, biphenate, cyflutfarin, fenpropatfarin, 
fluvalinate, flucythrinate, tralomethrin, metal- dehyde and rotenone. 

Fungicides: 

16 methyl 2-benzimidazolecarbamate (carbendazim) 

tetramethylthioram disulfide (thiuram) 

n-dodecylguanidine acetate (dodine) 

manganese ethylenebisdithiocarbamate (maneb) 

l,4-dichloro-2,6-dimethoxybenzene (chloroneb) 
20 methyl l.(butylcarbamoyl)-2-benzimidazolecarbamate 
(benomyl) 

1- [2-(2 ,4-dichlor6phenyl)-4-propyl-l,3-dioxolan-2- 
yhnethyl]-lH-l,2,4-tria2ole (propiconazole) 
2-cyano-N-ethylcarbamoyl-2-metho3cyiminoacetamide 

26 (cymoacanil) 

l-(4-chlorophenosy)-3,3-dimethyl-l-(lH-l,2,4-triazol-l- yl).2-butanone 

(triadimefon) 

N-(trichloromethylthio)tetrahydrophthalimide (captan) 
N-(trichloromethylthio)phthalimide (folpet) 
30 l.II[bis(4-fluorophenyl)][methyl]silyl]methyll-lH- 
l,2,4*triazole. 

Nematocides: 

S-methyl-l-(dimethylcarbamoyl)-N-(methylcarbamoylaa^)- 
36 thioformimidate 
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5 



S-methyl l<arbanioyl.N<inethylcarbanujyl<ay)thio. 
fotmiaiidate N-isopropylphosphoramidic add 
O-ethyl OWmethylthioVffl-toIylJdiester (fenaniiphos) 



tribasic copper sul&te 
streptongrcm sulfote 

10 Asanddsa: 

senedoic add. ester with 2-afic.butyl-4,6^tn)- 
phenol (binapactyl) 

6.methyl.l,3-dthiolo[4,6-fl]quau«alin-2^ne 

(Qs^rthioquinox) 

15 ethyl 4,4'.didilaroben2flate(dilon)ben2ilate) 

l,l-bis(EHshIaropheixyl).2^4J.tridil0roethanol 
(dicofol) 



20 



bis(pentad»loro.2,4^dopentadien.l.yI) (dienodilor) 
tricydohesyltin hydroxide (eyhexatin) 

trans-5^4Hid<«ophei„d)-NHyclolie^l^ntethyI.2^o. 
ttuazolidine^orboxamde (hexythiazox) 



26 



30 



amitraz 
propargite 
feiibatafui>azide 

Badllus thuringiensis 
Avermectin B. 



36 



^^^^"^^"-dsoftlusinventionexhiMtacti^tyinagricultural 
^d non^gracultural en^^ents against a wide spLnJ^^^ la 

t^TTT:t^' <«>P«. omaniantala. nursery crops 

stored food and fiber produrts. Hvestod.. household, and ;ubHc aTd 
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animal h alth. Thee mpoundsar particularly useful against 
planthoppers and leafhoppers. Those skilled in the art yriSl recognize 
that not all compounds are equaUy efifective against all pests but the 
5 compounds of this invention display activi^ against: 

Larvae of the order LepidoptftTfl including faU and beet armyworm 
and other Spodoptern spp., tobacco budworm, com earwonn and other 
HeKothiR spp., European com bor«r, navel orangeworm, stalk/stem borers 
and other pyralids, cabbage and soybean loopera and other loopers, 
10 codling moth, grape berry moth and other tortridds, black cutworm, 

spotted cutworm, other cutworms and other noctuids, diamondback moth, 
green doverworm, velvetbean caterpillar, green doverworm, pink 
bollworm, gyps^ moth, and spruce budworm; 
PoUar feeding larvae and adults of the order Coleoptm-i. induding 
15 Colorado potato beetle, Mexican bean beetle, flea beetle, Japanese 
beetles, boll weevil, leaf beetles induding rice beetle, and root-feeding 
insects such as the rice water and rice root weevils, Diabrotiea spp., 
Japanese beetle, European chafer and other colconteran grubs and 
wireworms; 

Adults and nymphs of the orders Hcmiptftra and Hbmopt«tr» 
including brown planthopper, smaU brown planthopper, green leafliopper 
and other rice plant and leafhoppers, other leafhoppers fCieadelMd»pl 
and planthoppers fSttpgrfemi^Y FulynrnM^p especially Cixiidae . 
Pdpbacidnft , Ela&dafi. Fuiggridflft, laaidAs and Mssstaalida&), tarnished 

25 plant bugs (Mmdas). stink bugs (Pentatonri«i«A\ ^ 

seed bugs (Lvgftg i dag) , squash bugs {Qsssidas), rice bugs (Abdidas). red 
bugs and cotton stainers (fYrrbwwidafl). aphids (ABhididflfi), scales 
(Cficcidafi and fiiflaBididas), hice bugs CBagidafi), cicadas (£3icadidafi), 
spittlebugs (Ssrssaadas), whiteflies (AlsuioiJiiifls), p^Uids (£ssiMa£>, 

30 phylloserans (FhYllMgridflft) and mealybugs (P&cttdoenrrtH»»> - 

Adults and nymphs of the order 'nmpidfl g; 

Adults, larvae and eggs of the ordra- acari (mites) including 
European red mite, two spotted spider mite, rust mites, McDaniel mite, 
and foUar feed mites; 

35 
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Adults and immatores of the order Orihopterft including 
grasshoppers; 

Adults and immatures ffhe order IHsteca including leafininers, 
5 nndges, fruit flies (tephritidaeV and soil maggots; 

Adults and immatures of the order Thvaflnoptera including onion 
thrips and other foliar feeding ttixips; 

Insect pests of the order Hvmenoptftrfl including carpenter ants, 
beesy hornets and wasps; 
10 Insect pests of the order I2]ctfim including house flies, stable flies, 

fece flies, bom flies, blow flies, and other muscoid fly pests, horse flies, 
deer flies and other Brachvcera. mosquitoes, black flies, biting midges, 
sand flies, sdarids, and other Kftm^fr^^^*ffy>y|; 

Insect pests of the order Ortboptgra including cockroaches and 
15 crickets; 

Insect pests of the order Isoptera including the Eastern 
subterranean termite and other termites; 

Insect pests of the order MaUouhaya and Anoplnra inrfniltng the 
head louse, body louse, chicken head louse and other sucking and 
20 chewing parasitic lice that attack man and animals; and 

Insect pests of the order SiahsinaBJsia including the cat flea, dog 
flea and other fleas. 

A more preferred spectrum of acttvily for the compounds of this 
invention are foUar and soil-inhabitmg arthropods which are pests of 
26 agronomic crops, as well as greenhouse, ornamental, nursery and fruit 
crops. The compounds ofthis invention display activiiy against 
economically important agronomic, greenhouse, ornamental, fruit and 
nursery crop pests* 

The specific species for which control is ezCTqilified are: aster 
30 leafliopper (MaCTQgtgleg fflgcifrong), rice plantiiopper (Soyatodea orzicola^ , 
black been aphid (Asbia fabag), and southern com rootworm (Diabrotica 
lindfaininmrtateX The pest control protection afforded by compounds of 
the present invention is not limited, however, to these species. 
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Applieatiftn 

Arthropod p sts are control! d by applying one or more of th 
Formula I compounds of this invention, in an effective amount, to the 
5 locus of infestation, to the area to be protected, or directly on the pests to 
be controlled. Because of the diversity of habitat and behavior of these 
arthropod pest species, many different methods of application are 
employed. A preferred method of apptication is by spraying with 
equipment that directs the confound to the environment of the pests, on 
10 the foliage, in the soil or pad^y, to the plant part that is infested or needs 
to be protected. Alteroativebr, granular formulations of these compounds 
can be appUed to or incorporated into the soil, paddy or nuxsety box. 
Other methods of apptication can also be employed including direct and 
residual sprays. 

The compounds of this invention can be applied in their pure state, 
but most oiten appCcation will be of a formulation comprising one or 
more compounds in a carrier that may indude diluents and/or 
surfactants in a fermulation compatible with agronomic and 
nonagronomicutiKty. Rreferred methods of apptication involve spraying 
a water dispersion, refined oil solution or dust containing the compound. 

The rate of application of the Formula I compounds required for 
effective control will depend on such factors and the species of arthropod 
to be controlled, the pest's tife cycle, tifo stage, location, time of year, host 
crop, feeding and mating behavior, ambient moisture and temperature, 
26 and the tike. In general, apptication rates of 0.55-0.066 kg of active 
ingredient per hectare are sufficient to provide large^cale effective 
control of pests in agronomic ecoqmtems under normal circumstances. 
Apptication rates as low as about 0.1 mg/sq meter or less up to about 150 
mg/sq meter or more can be employed on arthropods in a nonagronomic 
environment such as the household or other building or nonagronomic 
locus. 

The foUowing Examples demonstrate the control efficacy of 
compounds of Formula I on specific pests; See Table 1 for compound 
descriptions. Compounds not Ksted with data were either not screened 
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on that test sped sorproduc d less than 80% mortality when tested as 
described in Examples 3 and 4. 

EXAMT>T.TCq 

6 Aster 

Testtmitswerepreparedfromaseriesofl2oz.(360ml)cups each 
containing oat (Asana aaisso) seedlings in a l-inch layer of sterifized 

s«»I. Solutions oftest compounds were prepared in a 75 acetone:25 water 
solvent and applied to flie seedlings with a hydraulic sprayer hy passing 
three sets of cups on a conveyor belt, beneath a flat-fen nozzle calibrated 
to dehver 0.065 kg/EIA at 30 psi (207 kPa). Appi,«imately 1 horn- after 

treatment, a thin layer ofsand was placed over the sou in each cup the 
units capped and 10-20 adult aster leafhoppers (MamtelflBteifi;^^) 
eadi a^irated into the cups. The units were held at 2TC, 50% RH and 
MLrlOp for 48 hours, after which time mortality readings were taken. 
The following table lists the activity of the conqKninds against aster 
leafliopper. 

on ». ™ 3EgAMFr,B4 

20 RicePUnthopp^ 

'^«*«8t procedure of Example 3 was repeated for efficacy against 
adults of the lice planthopper (Sogfltgdf^ft <n7firo|„) except four sets of cups 
cont^ rice (Qmn ftfltflYTB ) seedlings were treated. The sprayer was 
cahhrated to deUver 0.065 kg/HA. The results are tabulated below. 

25 
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Compoimil 


% Mortality 
£lanthopp<«r 


1 


100 


<80 
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100 


100 


14 


100 


100 


15 


98 


82 
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CLAIMS 

"What is daimed is: 

6 

1. An arthropodicidal composition comprising, as active 
ingredient, a compound of the formula: 

Z 

r1— X-A-N N 



I 

16 

jn an amount effective to control planthoppers and leafhoppers, and a 

carrier therefor, wherein: 

Z is selected from the group CHNO2 and NNO2; 

X is selected bom S(0)n; 
20 A is selected from the group C1-C4 alkylene optionally 

substituted with C1-C3 alkyl, C2-C3 alkoxycarbonyl, halogen 

andCN; 

is selected from the group C1-C4 allqrl, C1-C4 haloalfcyl, 
C3-C6 cycLoaSkyl and C4>G6 cycloaUcylalkyl; 

25 

nisO, lor2; 

r2 and are andepend^ly sheeted from the group H, CH2CN, 
C1-C4 allQrl, CHO, C2-C4 alkylcarbonyl, C2-C3 
alkooycarbonyl C2-C4 alktoyalkyl, C3-C6 dialkoacyaU^l, 
C1-C3 alkojcjr, C1-C3 alkylsulfonyl, C3-C4 alkenyl, C3-C4 
al^nyl, C1-C4 aU^lamino, C2-C4 diallgrlamino and benzyl 

substituted with R^; 
R"^ is selected from the group Gi-C4 aU^l* G1-C4 haloalkyl, 
C3-C6 <7cloalkyl and C4-CQ ^doalkylalkyl; or 
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R2 and r4 can be taken together as C2-C3 alkylene or C2-C3 
alkenyloie each optionally substituted with 1-4 C1-C2 aliyl; 
and 

6 r5 is selected from the group halog^i, Ci-C2 alkyl, C1.C2 

haloali^l, C1.C2 alkoxy, C1-C2 ttiioalkyl, C1-C2 
halothioalkyl, C1-C2 haloalko:^, NO2 and CN. 



25 



SO 



2. A composition according to Claim 1 wherein Z is CHNO2. 

3. A composition according to Claim 1 wherein Z is NNO2. 

4. A composition according to Claim 2 wherein- 

AisCH2CH2: 

is selected from the group C1-C4 al^l; 

R2 and R3 are independently selected from the groap H, 
C1-C4 alkyl, C2-C3 alkozycarbonyl and C2-C4 
alkylcarbonyl; and 

r4 is selected fit>m the group C1-C4 al^L 

5. A composition according to Claim 2 wher^R2 and R^ are 
taken together and independently selected from the group C2-C3 

alkylene and C2-C3 alkeiqrlene, each optionally substituted by 1-4 C1-C4 

alk^L 

6. A composition according to Claim 4 wherein X is S. 

7. A composition according to Claim 5 wherein X is S. 

8. A method for controlling planthoppers and leaihoppers 
which comprises applying to them or to their envininment an effective 
amount of a compound of the formula: 
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I 



wherein: 

Z is selected from the group CHNO2 NNO2; 
X is selected from aiO)j^; 

A is selected from the group Ci*C4 alkylene optionally 

substituted with C1-C3 alkyl, C2-C3 a]ko3Qrcarbonyl» halogen 
and CN; 

R1 is selected from the group Ci«C4 all^l, C1-C4 haloallgrl, 

C3-X36 cycloalkyl and C4-C6 cycloallgrlallgrl; 
n is 0, 1 or 2; 

r2 and are independently selected from the group CH2CN» 
C1.C4 alkyl, CHO, C2-C4 alkylcarbonyl, C2-C3 
alkozycarbonyl C2-C4 alkoxyalkyl, Cs-Cg dialkos^all^l, 
C1-C3 alkoxy, C1-C3 alkylsulfonyl, 03-04 alkenyl, O3-O4 
alkjmyl, C1-C4 albylamino, C2-O4 dial^lamino and benzyl 
substituted with R^; 
25 R^ is selected from tiie group C1-C4 alkyl, Gi^C4 haloalkyl, 

O3-O6 cycloallgrl and 04*06 cydoalkylall^l; or 
r2 and R'^ can be taken together as O2-O3 aU^lene or C2-O3 
alkenylene each optional^ substituted with 1*4 O1-O2 alkyl; 
and 

30 R^ is selected from the group halogen; C1-O2 alkyl, O1-C2 

haloalkyl, O1X2 alkoxy, O1-O2 thioalkyl, O1-O2 
halothioalkyl, O1-O2 haloalkoxy, NO2 and ON. 



9. A method according to Claim 8 wherein Z is OHNO2* 
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10. A method according to Claim 8 wherein Z is NN02- 

11. A method according to Claim 9 wherein: 
AiBCH2CH2; 

R1 is selected from the group Ci-C4 alkyl; 

R^andRS are independently selected from the group 
C1-C4 alkyl, C2-C3 alkoaycarbonyl and C2-C4 

alkylcarbonyl; and 

is selected from the group Ci<C4 alkyl. 

12. A method according to Claim 9 wherein r2 and R4 are taken 
together and independoitly selected from the group C2-C3 al^ene and 
C2-G3 alkenylene, each optionally substituted by 1-4 C1-C4 alkvL 

15 

13. A method according to Qaim 11 wherein X is S. 

14. A metiiod according to Claim 12 wherein X is S. 

20 
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